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(54) PISTON CUP FEEDING DEVICE 
(57)Abstract 

PROBLEM TO BE SOLVED: To positively feed a piston clip one by 



one. 

SOLUTION: This piston clip feeding device 10 is formed out of a 
bar-like magazine 1 3 holding piston clips 5.... roughly in a C shape 
each in a stacked-up condition, a stand 1 2 supporting the magazine 
13 in the vertical direction, a weight 14 pushing the piston clips 5.... 
down along the magazine 1 3, a receiving stand 1 1 in which the 
piston clips are stacked up while a gap 18 equivalent to the 
thickness of each piston clip is being kept at the lower end of the 
magazine 13. and of a pusher 21 horizontally moving the piston clip 
located at the lowermost stage along the receiving stand 1 1. which 
is dropped from the magazine 1 3. 
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♦ NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

IThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The piston clip feeder which consists of a cradle which has maintained and arranged the magazine of the 
shape of a rod which holds the piston clip of an abbreviation C configuration in the state of tiering, the stand which 
supports this magazine to longitude, the weight which extrudes said piston clip below along with a magazine, and the 
clearance which are equivalent to the thickness of one piston clip from the lower limit of a magazine, and a pusher 
to which the horizontal migration of the piston clip of the bottom which fell from the magazine carries out along with 
a cradle. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] ' 

[Field of the Invention] This invention relates to the amelioration of a piston clip feeder for supplying the piston clip 

attached to the pin hole of a piston, when attaching a connecting rod to a piston with a piston pin. 

[0002] 

[Description of the Prior Art] On the occasion of engine assembly, generally, the connecting rod is beforehand 
attached to the piston with the piston pin. and this attachment article is attached to a cylinder block. Following 
drawing 9 explains the general attachment procedure of a connecting rod. 

[0003] Drawin g 9 (a) - (c) is a common connecting rod. a piston pin, and the anchoring procedure explanatory view 
of a piston clip. In (a), the point of a connecting rod 102 is inserted as arrow-head ** in the crevice 101 of a piston 
100. and the mutual pin hole 103.104 is aligned. Next, a piston pin 105 is inserted in the pin hole 103.104 as arrow- 
head **, and a connecting rod 1 02 is attached to a piston 1 00. In (b), the piston clip 1 08 is set to the through-hole 
107 of the clip guide 106 as arrow-head **. The piston clip 108 is the snap ring of the abbreviation C configuration 
which consists of a thin wire rod. Next the clip guide 106 is aligned to the pin hole 103 of a piston 100, and an end 
face is applied as arrow-head ** at the peripheral face of a piston 100. In (c). the piston clip 108 is extruded from a 
through-hole 107 as arrow-head **, and it extrudes with a rod 109. and attaches to the pin hole 103. 
[0004] Thus, when attaching a piston clip to a piston, as a piston clip feeder for supplying a piston clip, there are 
some which are shown, for example in JP,4-35064.Y ''the equipment with a group of a piston clip." According to Fig. 
4 of the official report, the above-mentioned Prior art Is a vibrating feeder 2 or 3 (the number quoted what was 
indicated by the official report.), below the same, from — it circles in Clip CP by drawing, circles with a slewing gear 
4 In every one [ 90-degree ] of this clip CP, and transfers to the predetermined location of a transport device 6 with 
the clip transfer equipment 5 further 
[0005] 

[Problem(s) to be Solved by the Invention] However, its Clip CP is very thin, and since the above-mentioned Prior 
art has a notch, it is troublesome [ the Prior art ] to overiap or become entangled and to remove this. Moreover, it 
is troublesome for two clips CP to stick with moisture and to divide this into two pieces. Furthermore, since it is 
vibrating feeders 2 and 3. an installation tooth space is large. 

[0006] Then, the purpose of this invention is to offer the technique which can supply one piston clip at a time 

certainly. 

[0007] 

[Means for Solving the Problem] The rod-like magazine with which claim 1 holds the piston clip of an abbreviation C 
configuration in the state of tiering in order to attain the above-mentioned purpose. The stand which supports this 
magazine to longitude, and the weight which extrudes a piston clip below along with a magazine, It is the piston clip 
feeder which consists of a cradle which has maintained and arranged the clearance equivalent to the thickness of 
one piston clip from the lower limit of a magazine, and a pusher to which horizontal migration of the piston clip of 
the bottom which fell from the magazine is carried out along with a cradle. 

[0008] The clearance on a cradle is the magnitude equivalent to the thickness of one piston clip, and among the 
piston clips of a tiering condition, in this clearance, only the amount of [ of the bottom ] one piece fell, and it has 
always broken off its relationship in it. And two or more piston clips are not extruded from a clearance. Therefore, it 
can supply one piece at a time certainly, without oveHapping, becoming entangled or sticking a piston clip mutually. 
[0009] 

[Embodiment of the Invention] The gestalt of operation of this invention is explained below based on an attached 
drawing. In addition, a drawing shall be seen to the sense of a sign. Drawin g 1 Is the top view of the equipment with 
a piston clip group concerning this invention. The equipment 1 with a piston clip group is the piston [ finishing / 
inclusion of a piston pin / list / which is not illustrated / connecting rod ] 2. — ( — shows plurality.) the following — 
the same . It is equipment which attaches the piston clip of two right and left to the piston 2 which sets to 
conveyance tray 6 — , conveys these conveyance tray 6 — in the direction of void arrow-head A by conveyance 
conveyor 7. halts In the predetermined location B with a group, and is in this location from both sides at 
coincidence. For this reason, the equipment 1 with a piston clip group arranges 2 sets of equipments with a group 
(equipment Iwith right-hand side group R, and equipment Iwlth left-hand side group L) to bilateral symmetry at the 
conveyance direction both sides of the conveyance conveyor 7. 

[0010] The piston clip feeder 10 which equipment Iwith right-hand side group R starts one piston clip 5 — at a 
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time, and is supplied, The concrete supply system 20 with which only predetermined distance transports the cut- 
down piston clip horizontally. The transfer equipment 30 which holds the piston clip after migration loosely and 
transfers it to a predetermined location. Diameter reduction / guide equipment 40 received making the diameter of a 
piston clip reduce from a transfer equipment 30. It consists of an alignment device 50 which aligns diameter 
reduction / guide equipment 40 to the pin hole of the piston 2 in the location B with a group, and extrusion 
equipment 60 which extrudes a piston clip from aligned diameter reduction / guide equipment 40 to a pin hole. 
Equipment Iwith left-hand side group L is same configuration and operation as equipment Iwith right-hand side 
group R. attaches the same sign and omits the explanation. Hereafter, equipment Iwith right-hand side group R is 
explained henceforth [ drawin g 2 R> 2 ]. 

[0011] Drawin g 2 is the side elevation of the circumference of the piston clip feeder concerning this invention, a 
concrete supply system, and a transfer equipment, carries out the cross section of the part, and shows it The 
piston clip feeder 10 is a piston clip logging device which it starts one piece at a time by the thing of piston clip 5 — 
contained in the state of tiering at the magazine 13 every length made for the piston clip 5 of the bottom to break 
off its relationship inside. In detail, the piston clip feeder 10 consists of the rod-like magazine 13 attached in 
longitude at the flank of the cradle 11 installed in the floor 8. the stand 12 installed on the cradle 11, and a stand 12 
(to for example, vertical), the weight 14 inserted in the magazine 13 possible [ vertical movement ], a pusher 21 
which carries out horizontal migration along with a cradle 1 1 in the lower part of a magazine 13. and a migration 
drive 22 with which only predetermined distance makes a pusher 21 reciprocate. 

[0012] A cradle 1 1 stretches the plate-like corrosion plate 15 into the part which the piston clip 5 moves among top 
faces. In addition, the existence of this corrosion plate 15 is arbitrary. A stand 12 is a notching *♦** thing about the 
part which a pusher 21 passes. The migration drive 22 is the rod loess cylinder attached in the lower part of a cradle 
11. Nine are an up magazine existence detection sensor among drawing. 

[0013] A concrete supply system 20 is a transport station to which only the predetermined distance L from the 1st 
location PI (center position of a magazine 13) to the 2nd location P2 transports the piston clip 5. and becomes the 
pusher 21 list which served as some components of the above-mentioned piston clip feeder 10 from the migration 
drive 22 and the guide member 23. 

[0014] A transfer equipment 30 consists of a rise device 31 in which the piston clip 5 after migration is raised to the 
2nd location P2, and a transfer device 35 which holds the piston clip 5 after a rise loosely, and moves to a 
predetermined location. The rise device 31 consists of a rise-and-fall [ which raise the piston clip 5 ] drive 33 which 
it pushes up. and you push up [ rise and fall ] with a rod 32 and make it go up and down a rod 32. The rise-and-fall 
drive 33 is the cylinder attached in the foot of a cradle 11. The transfer device 35 consists of a transfer chuck 36 
which holds the piston clip 5 loosely, and a migration device 37 which moves the transfer chuck 36. The migration 
device 37 also has the revolution device in which about 90 degrees is revolved to the level condition shown with a 
fictitious outline from the downward condition shown as a continuous line while moving the transfer chuck 36. 
[0015] It pushes up and the core (axis) of the transfer chuck 36 of a downward condition is set as the main (axis) 
list of a rod 32 in the 2nd location P2. It pushes up, a rod 32 consists of the round bar, and it has flat installation 
side 32a which puts the piston clip 5 on the upper limit. The transfer chuck 36 consists of the shape of the round 
bar, and forms maintenance crevice 36a at the tip. 

[0016] Drawing 3 is the stand concerning this invention, a magazine, weight, and the decomposition perspective view 
of a piston clip. The piston clip 5 is the snap ring of the abbreviation C configuration which consists of a thin wire 
rod. A stand 12 consists of base 12a and plate-like stanchion 12b which stood up from base 12a, and supports a 
magazine 13 to longitude by stanchion 12b. A magazine 13 is a magazine every [ which is contained while aligning 
much piston clips 5 (this drawing shows one piece.) in maintenance of a vertical, i.e., the direction, in the state of 
tiering ] length, and consists of a lower magazine 1 6 attached in the lower part of stanchion 1 2b, and an up magazine 
1 7 attached in the upper part of stanchion 1 2b. 

[0017] The lower magazine 16 is a magazine used as criteria, and this criteria magazine consists of alignment 
section 16b which prepares that direction of a notch, and tie-down plate 16c by inserting attaching part 16a which 
inserts and holds the piston clip 5, and notch 5a of the piston clip 5. Specifically, the lower magazine 1 6 forms in one 
alignment section 16b of the square shape cross section projected from the side face along with rod-like attaching 
part 1 6a and attaching part 1 6a of a circular cross section, and plate-like tie-down plate 1 6c attached in projection 
stanchion 12b in bolt 19 — from the protrusion side face along with alignment section 16b. Attaching part 16a has 
fitting heights 16e really formed in 16d of upper limit sides. 

[0018] The up magazine 17 is an exchange magazine exchanged when the stock of the piston clip 5 is lost, and is 
longer than the lower magazine 1 6. Besides, the section magazine 1 7 is the same flat-surface cross-section 
structure as the lower magazine 16, and consists of alignment section 17b which prepares that direction of a notch, 
and tie-down plate 17c by inserting attaching part 17a which inserts and holds the piston clip 5, and notch 5a of the 
piston clip 5. Specifically, the up magazine 1 7 forms in one alignment section 1 7b of the square shape cross section 
projected from the side face along with rod-like attaching part 1 7a and attaching part 1 7a of a circular cross 
section, and plate-like tie-down plate 17c attached in projection stanchion 12b in bolt 19 — from the protrusion 
side face along with alignment section 1 7b. Attaching part 1 7a has fitting crevice 1 7e really formed in 1 7d of lower 
limit sides. 

[0019] The path of attaching part 17a of the up magazine 17 is the same as that of the path of attaching part 16a of 
the lower magazine 1 6, and the path of these attaching parts 1 6a and 1 7a is smaller than the bore of the piston clip 
5 a little. Therefore, the rod-like attaching parts 16a and 17a will insert much piston clips 5, will be aligned in the 
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direction of a vertical, and will be held in the state of tiering. 

[0020] Weight 14 Is weight (weight) which extrudes below the piston clip 5 held at the lower part and the up 
magazines 1 6 and 1 7 along with the lower part and the up magazines 1 6 and 1 7, and has in a flank notch 1 4a which 
fits into the alignment sections 1 6b and 1 7b. By the way, since the piston clip 5 of an abbreviation C configuration 
has notch 5a, its weight in plane view is uneven. That is, the part which is not is heavier than the part which has 
notch 5a. For this reason, when there is no weight 14, the piston clip 5 which the lower part and the up magazines 
1 6 and 1 7 tiered becomes the slanting sense, and has a fear of being caught in the tower part and the up magazines 

1 6 and 1 7. In this invention, below always (carrying out field push), and homogeneity can be dropped. [ the whole top 
face of the piston clip 5 which it tiered ] [ weight 1 4 ] [ homogeneity ] Therefore, the piston clip 5 does not have a 
fear of being caught in the lower part and the up magazines 1 6 and 1 7 since becoming the slanting sense is 
prevented. 

[0021] Drawin g 4 is the side-face sectional view of the cradle concerning this invention, and the bottom and a top 
magazine, and having maintained the clearance 1 8 between the dimensions S equivalent to the thickness of one 
piston clip 5. and having arranged the cradle 1 1 from the lower limit (16f of lower limit sides of the tower magazine 
16) of a magazine 1 3, is shown. In detail, only a dimension S arranges 1 6f of lower limit sides on a high order from 
the top face of a cradle 11, and the lower magazine 16 attaches them in a stand 12 (refer to drawing 2 ). The up 
magazine 1 7 puts 1 7d of the lower limit side on 1 6d of upper limit sides of the lower magazine 1 6, and by fitting of 
fitting heights 16e and fitting crevice 17e, it is aligned on the shaft of the lower magazine 16 (on an axial center), 
and it attaches it in a stand 12 (refer to drawin g 2 ). Therefore, when [ of piston clip 5 — held at the up magazine 

17 ] a stock is lost and it exchanges for the new up magazine 17. it can set to an exact location easily. Moreover, 
piston clip 5 — of a tiering condition can be smoothly dropped at the up magazine 1 7 at the lower magazine 1 6. 
[0022] Horizontal migration of the pusher 21 is carried out so that a clearance 18 may be crossed, and along with a 
cradle 11, horizontal migration of the piston clip 5 of the bottom which fell from the magazine 13 is carried out. 
[0023] Drawing 5 is the perspective view of the circumference of the cradle concerning this invention, a magazine, 
and a pusher. The alignment sections 16b and 17b (refer to drawing 4 ) of a magazine 13 turn a pusher 21 side for 
notch 5a of the piston clip 5 by turning to a pusher 21 side. A pusher 21 forms heights 21b inserted at long and 
slender extrusion section concave 21 corresponding to [ it is monotonous and ] appearance of piston clip 5 to tip 
which carried out bolt stop to slider 22a of migration drive 22 a, and notch 5a of the piston clip 5. 

[0024] A cradle 1 1 carries out the bolt stop of the guide member 23 to a top face. The guide member 23 forms in 
one notching hole 23a which the lower magazine 1 6 penetrates, guide slot 23b which guides the piston clip 5 on a 
cradle 1 1 in the pushing direction of a pusher 21 while guiding a pusher 21. and guide hole 23c which carried out 
vertical penetration in the tip location (the 2nd location P2) of guide slot 23b. 1 la is a long hole for slider migration, 
and 32b is a pusher heights relief groove. 

[0025] Next, an operation of a transfer equipment 30 is explained to the piston clip feeder 10 of the above- 
mentioned configuration, and concrete supply system 20 list. Draw ing 6 (a) - (d) is the operation Fig. of a concrete 
supply system at the piston clip feeder list concerning this invention. As shown in (a), weight 14 is pushing piston 
clip 5 — of a tiering condition on the magazine 13 below with the weight. Consequently, the piston clip 5 of the 
bottom has always fallen to the cradle 1 1. Next, a pusher 21 marches out. Whenever (b) which is the b-b sectional 
view of (a) shows this situation, a pusher 21 regulates the sense of the piston clip 5 by inserting heights 21b at the 
tip of advance in notch 5a of the piston clip 5. 

[0026] Subsequently, a pusher 21 extrudes the peripheral face of the piston clip 5 by extrusion section 21a at the 
tip of advance, as shown in (c). Subsequently, a pusher 21 marches out. as shown in (d), and it transports the piston 
clip 5 to the 2nd location P2 by considering guide slot 23b as guidance. Thus, one piston clip 5 on a cradle 1 1 will be 
extruded with a pusher 21 from the clearance 18 between 16f of lower limit sides of a magazine 13, and a cradle 11, 
and will be supplied to a transfer equipment 30 (refer to drawing 2 ) by carrying out horizontal migration along with a 
cradle 1 1 . 

[0027] Drawin g 7 (a) - (d) is the operation Fig. of a transfer equipment at the concrete supply system list 
concerning this invention, (a) shows the condition of having pushed up and having put the piston clip 5 on 
installation side 32a of a rod 32. It pushes up in this condition and a rod 32 is raised, (b) pushes up. raises a rod 32 
and shows the condition in the middle of inserting the piston clip 5 in maintenance crevice 36a. It is the important 
section enlarged drawing of the condition of the above (b). and (c) is pushed up to maintenance crevice 36a, it is a 
rod 32 and shows the condition in the middle of inserting in making the diameter of the piston clip 5 reduce a little. 
It is shown that (d) held the piston clip 5 to maintenance crevice 36a. Now, the piston clip 5 can be loosely held by 
the transfer chuck 36. 

[0028] Drawing 8 (a) - (c) is the operation Fig. of a transfer equipment at the piston clip feeder and concrete supply 
system list concerning this invention, (a) shows that the pusher 21 started regression while the transfer chuck 36 
holding the piston clip 5 starts revolution. It is shown that a pusher 21 is carrying out regression of the (b) to near 
the magazine 13. It is shown that the pusher 21 carried out regression of the (c) completely. At this time, the piston 
clip 5 falls from 1 6f of lower limits of a magazine 1 3 to a cradle 1 1 with the weight of weight 1 4. Only one piston clip 
5 of the bottom will be certainly cut down by the clearance 18 for one piece between the piston clips 5. 
Consequently, it can supply one piece at a time certainly, without overlapping, becoming entangled or sticking a 
piston clip mutually. 

[0029] In addition, in the gestalt of operation of above-mentioned this invention, the equipment 1 with a piston clip 
group is not limited to what attaches the piston clips 5 and 5 of two right and left to piston 2 — from both sides at 
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coincidence, but may be attached separately. Moreover, a pillar-shaped object and a tube-like object are included in 
the rod-like magazine 13. Furthermore, a magazine 13 should just hold the piston clip 5 of an abbreviation C 
configuration in the state of tiering. For example, while setting up greatly the path of the attaching parts 1 6a and 
1 7a of a magazine 1 3 a little from the bore of the piston clip 5 and aligning the piston clip 5 in the direction of a 
vertical, you may make it hold by frictional force. 
[0030] 

[Effect of the Invention] This invention demonstrates the following effectiveness by the above-mentioned 
configuration. The rod-like magazine with which claim 1 holds a piston clip in the state of tiering. The cradle which 
has maintained and an^anged the weight which extrudes a piston clip below along with a magazine, and the clearance 
which is equivalent to the thickness of one piston clip from the lower limit of a magazine, Since it consists of a 
pusher to which horizontal migration of the piston clip of the bottom which fell from the magazine is carried out 
along with a cradle, in the clearance on a cradle Only one of the bottom always breaks off its relationship among the 
piston clips of a tiering condition, from a clearance, horizontal migration only of this one piece can be carried out, 
and it can be supplied. Therefore, it can supply one piece at a time certainly, without overlapping, becoming 
entangled or sticking a piston clip mutually. And since it is the configuration which has arranged the longitudinal 
magazine above a cradle, the installation tooth space of a piston clip feeder can be made small. 



[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[ Drawing 1 ] The top view of the equipment with a piston clip group concerning this invention 

[Drawin g 2] The side elevation of the circumference of the piston clip feeder concerning this invention, a concrete 
supply system, and a transfer equipment 

[Drawin g 3] The stand concerning this invention, a magazine, weight, the decomposition perspective view of a piston 
clip 

[ Drawin g 4] The cradle concerning this Invention, and the side-face sectional view of the bottom and a top magazine 

[ Drawing 5] The perspective view of the circumference of the cradle concerning this Invention, a magazine, and a 
pusher 

[Drawing 6] It Is the operation Fig. of a concrete supply system to the piston clip feeder list concerning this 
invention. 

[Drawing 7] It is the operation Fig. of a transfer equipment to the concrete supply system list concerning this 
invention. 

[Drawing 8] It is the operation Fig. of a transfer equipment to the piston clip feeder and concrete supply system list 
concerning this invention. 

[Drawing 9] A common connecting rod. a piston pin. the anchoring procedure explanatory view of a piston clip 
[Description of Notations] 

1 [ — A cradle, 12 / — A stand, 13 / — A magazine, 14 / — Weight, 16 / — A lower magazine, 16f / — A lower 
limit side, 17 / — An up magazine, 18 / — A clearance, 21 / — A pusher, 22 / — A migration drive, 23 / — A 
guide member, S / — Dimension equivalent to the thickness of a piston clip. ] — Equipment with a piston clip group. 
5 — A piston clip, 10 — A piston clip feeder, 1 1 



[Translation done.] 
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DRAWINGS 



[Drawing 1] 




[Drawing 2] 
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[ Drawin g 5] 




[Drawing 4] 
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[ Drawin g 6] 
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•fey f ;^ h^'^ y s/T"! 0 8I±, iftav^i^WA^fj 

0 6$r. f;^ 0 orofv^Ll 0 3lc{4e^-a:U 
^fP^cDiitjic^ffiSTfy^ hvi 0 OiO^I-fflffi{c:^T 
5o (c) lct^^/^T. iiTLi 0 7*-f>^Bi®«af l-f 
hV^' y y^l 0 SSrJfttlLns/ Kl 0 QTifWU 

[0 0 0 4] croijiicb";^ h>'Jif;^ hi^^- y s/:/Sr 

;^ y yT'ttJ&Slfflt L-ri4. OT;i«*<2J¥4-3 
5 0 6 4^^« rt°;^ h^^' y ■>'7'<Da#i!^ttJ (-^^ 
±IEiS*<DS^$ffl±. ^•(D4^ia(D||4lll 

$n7tt.cDSr?lfflL.fCo WTI^Do ) A^^^'y■y7°CP 
ifia-foSlttlU. rcD^' y y7'CP5rlifelelS^tt4T-9 
0° JIlHlL. $e>lc. y y/^«igB5lc:j;oTtt5j|| 

[0 0 0 5] 
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CP/i^5S*-r5rt7»5foi9. rix^2(@(c$)-B81--5roi05 
B«T-fo-5o may ^-^-2, 3Xh^A> 

[0 0 0 6] iZX':^mmnsmtt. 'dT.VVi/^)^^ 
[0 0 0 71 

10 |CW*JS1I4, B&CJf^;Rof;^ y y7°?rSa^tt 

[0 0 0 81 S(t-^»±«BftKf4x ifflof;^ h y 
20 fg^^^^^tffiof;^ y yT'o?*,. ^icftTSom 

[0 0 0 9] 

-5\^XVXf\mm-fh. ^i*3. Slffi(i?5F-i-(D|^i^lcl,5 
Sltt*^Mi:i#-5f>^ hi'^' y 
30 gBw^ffiHT-feSo f;«:hv^yyy#i#SBil±, 

^6-tc-feyhU rj^5>(^fi^ji^ W 6-Sr«8ii3:/ 
-<T7-eeat^HJA:^(«o(w«Ri3lL., 9f^roffl#f4BB 

£;&2l@rot";^ h>i? y ■;/7°^I^B#tcm#it5^fflx-fo 

5. rofc*, i^^ hv^' y yyffif+igBi fi, Jssi^ 

Bi Ri:;feffliffi#$IBi L) Sr. &:&Mm^mS.Ltiii 

40 (DX'h^o 

( 0 0 1 0 1 ^rfiW'l-S^S 1 f h y y 7°5 
-S: 1 i@-f o§ltHLTtt*&1-5 f;^ h ^'^^ y y:?'«f&§g 
BiOt. ©mtfcf;^ h>'^' y 5'7°S:7K¥lcBlf!gggBS 

fcit^iiii-s#i^sie2 0 i^is^ofy^ H y y 

^«iSB3 0*»P>f^h>^y3'7'SrifilS$-a:oo 
• K^B4 0 ir, • ;y'r KS^B4 
0 ^m#{4a B 6 h > 2 CO h° yTLt-liE-g-tir-f 
■5{4E^*««5 0 {iB-g-lirUfc^S • K^fi 

50 4 ot)^h^^hyi'])y:fi: \^>ii-^wm-rifm tmm 
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3 

[ 0 0 1 1 1 ii 2 i±*^?^{c«5 fx h y y 

^ffiLT/T^-r. t:';^ h y j/y^t^a^g i o i±, mm. 

^■^Hi^i/ 1 3 lcg:a^4^ffiT-i|Xi^ Lfc fx h i^^' y 5/ 
y5-(7)5*>. ftT®Ofx hy^' y s/rsSrig:^!? ^ 

■tirsrir-r'HSfo^ttii-fx y 5.y^tliLW lo 
T'foS» l¥L < (i. fx h y s'7"#t^$gg 1 0 li. 

»Ufcx>5'>'Kl 2 x^vKl 2roftiJ9J»cfii!r&)#tc 

(fiaj;illfSil:{C) ©#ltfc#4>t(D-v;tfi/> 1 3 -^iJ 

'y^2\t. -zTy^y^ 2 1 $r0f^ffilSlfc*{tffi«|(l^c.a:5 

2 2 i;Ci^5>/^5o 
[0 0 12] Itt. ±S(7)9^fx hy^' y 

[0 0 1 3] ^i^gM2 Oli, fx ^>'^' y s'::^5S-^ 
IffigPl (-7;«'>'>- 1 3 (04>'il>f4g) 7J^e)^2fi:SP 

fx h:^^' y yzfm^m.\ oofllfiKSSRro-SPSrifcia 
fc^s/ >-V 2 1 afeU5(Ci^i|^IBI(i«8«2 2 KftS^t 30 

10 0 14] #«^e3 0l±. m2fittP 2'-i^2imo 
fxh^'^yj/T'SSri^^-tirSi^ttlfllSlt, ±# 

mrofx hy^^ y -yy5Sr^<»J^LT^^ro^0f--;^ 
il)-t5^«««3 5 tA-e^/iSo ±#^«3 1ll. fx 
hi^i^y -;/7'5^Sr±#$-ti:5}f±tfo-y K3 2i:. }f± 
«f D K 3 2 S-^ISI $-er5#|iMEi(l«l« Z^tt^htii 

(tfcvy v^T-feSo ^ic«^3 5(±. fxh>i!'yi/ 
y5^m<^1^-t=b^m=^-Y'y^ 3 6 ^mf-^ yi' 40 

3 6 3 7 tfi-h*ii>o ^mmmz ? 

14. ^«f"-lry^'3 6Sr^«)-r6i:tt(c. ^i^lcT* 

[0 0 151 Jf±»f ny K3 2CC»t>,5 (Will) J^WCT 
l^t<^fli©#lK^-ty^3 60'f'.C.> dl&i^) ^2(5!: 
EP2tcK:^Lfc'b(7)T'*)5o Jf±ffny K3 2(4^;^ 

j!>^e)''.el3, -toiJgicfx h^^^ y yys^r^-erS^ta 

i^iiKaaDS 2 a SrW-f-S. ^J^f-^yiJ- 3 6 {4, 

*»?>*!J, ^©5fe«JC«fclt|!aS153 6 a SrJgjS UfctW-T? 50 
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[0 0 16] [il3l4*%B^ic1S5X;$'y h\ •^H'yy'. 
e'lU'l' fx hy^' y y7'ro^i-ftmmilT-fc-5„ fx 
hi^^' y S/7°5(4. *iV^aW;5^6''<C^.B&C?g4^<DJjh*« 
t?fc5, X ^ > K 1 2 J4. '<-X 1 2 a t . ^-X 1 2 
a;5^e.®VrLfc¥«#t<W3^1il 2 b tTi-b^i'J. ^tt 1 
2 bT-^;yv'>'l 3S:8f|fn^irX;i^tjWT'39S„ 
v'>13l4. ##:(Of X hV^' y -y^S (~(0(21T-(41 

•9. Xttl 2 b<OTlF|5i-®fi-tt^)Tg|5-v:«'v?>' 1 6 
Sttl 2 broigpCl^f^ltSigU-v-i^v^y 1 7 tt^^fi 

[0 0 17] Tg|5-7:«'-:/y 1 6l4S^Pt?i5•7;<fv?>T• 
fooT, rwiss:i-^;«'v5:/(i, fx hv^' y -;/y5Sr^ 
iiA/T-tSj^-rSt^fipSSl 6 a i:. fx h>^' y :y7'5K) 
5 a SrMiitpr t i oT*<0^:k#*|6]SrS;t 
^Wmi 6 b Scl^^l 6 c i7)>b/i-5<, :i:#:&«J|;i 

(4. TgB-^:^ 1 614. nmmm<om^(r>^nui 6 

a (Sj^ai 6 a(wjeoT-t<0«ffi75^t?§ttlU/c::^?g 
»fffi(0SyiJla5 1 6 b SJiJIfPl 6 b (c:f&oT-e<0^tiS 
{lffi;i^^l?ttiL^ttl 2 biC/K/i'h 1 9-frTSl#»t5 

•5„ (*«F^fB 1 6 a (4, ±^B 1 6 d tC-#:ffM LfctR-a- 
liblas 1 6 e «r*1-5. 
I 0 0 1 8 1 ±g|5-7:^f 1 7 (4. fx h y s/7'5 

COX h y^^s^< ^'iofct 35ife-v;«/v'>' 

0±Sp-^;«fi^> 1 7 14, m-^-fSi^i^ 1 6 i:l^«(^iPffi 

®fffi«iSfrT-feoT. fx h V^' y 5/^5 Sr||)i/u-C(S 
J$-r2)(S}$gl51 7 a fx hi'^ y -yy5ro^:>C#5 

1 7 b «tft«l 7 c *«:6e|ia4, ±M 

714, RJgf&fffic0#^O(*J^«a51 7 a 

j^gpi 7 a tiftoT^wfiijsA^^s^ffl i.tcnmmm<om 

JiJSBl 7 b <t, S^J«fl51 7 btcie-^T-tro^tiiiilffi;)^^ 
^tUL^ttl 2 bJdxK/W h 1 9-l;iT©#ft5¥«*^<0 
»#«1 7 c tSr, -fls:{::J^RgLfc'b(D-C*>5. I^WU 
1 7 a (4. TSg® 1 7 d iC-t^M^LIt^^mU 1 7 e 

[0019] ±la5'v;yi;>' l 7 <D^W^ 1 7 a 
TaJ^:^i^Vl 6(Z)«&j^8l51 6 aCDgtra— t?felj, r 
iX?>(ftitSi51 6 a, 17aOS(i, fX h>^'y-y7'5 

ortSJ;>)«^/h$v\ «£oT, mViiD^m^i 6 a. 
1 7 a 14, #IS(Of X h V'i' y s/7'5 SrMiiA/T-l&i:;^ 

[ 0 0 2 0 I -^ai^ H 4 14, T^a5 • i^-^;^^^^ 1 

■r^'y:yl6, 1 7(C«i-oTT:*'-ffa-ra>? (fi^) 
■CfetJ, (BlgBlcti, S?>JIS1 6 b, 1 7 b JcftJ'^i-s© 
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V 5/^5 Jl^^^ 5 a i^'t^<Dr\ ¥ffitBT'(Ofifi/05 

TSli- ±gp^;^i^>'i 6, 1 7{c^Sl^$ 
^;^v^yi 6, 1 1 \c^\^m^^'iMiy^hh. 

h 1 4T-^|CT*^:^-{-if bLT 

T\ TIfP • 6, 1 l\z.^\^^'h>^*bWy^ 

(00 2 11 lll4(l*^e«lc«6Stt-&SU^T • iL-^l^ 
:*rv^y 1 6(7)TffiS 1 6 f ) i flgot:"'^ h y 

1 6 f SrSaiLT. ^^>'K1 2 (I12#RS) icl^t^^tt 20 
/ct>OTfc5o -tSB-^;^^v^:/i 7 ft. ^oTiffiffii 7 d 
^yU-^iS'y^yl 6<D_hiffiffil 6 dtcS;te, «^iG«a51 

6 e ^^-g^DUgPl 7 e t<^«^lCJ;9. -TU^IS^y^yX 

M<?toT. fffc^^±SiS-^::^v^y 1 7 i^^m-r^t t 
fc. ±a5-^:^>^>^l 7tcg:a^4^fiic^t^^ y :y7^ 

[0 0 2 2] r:yV-v2 1(1. ItP^n 8 J: 9 

[0 0 2 3 ] I115(i*^?^(^>ff.6§tt^. -^iS'Jly. -f 

b. 17b (Iil4#fig) :/5/i^ir2 H|il«rfSj< 
|Cj:oT. t'T^ h^/iJ' y yy5(0§J:kt 5 a^7':yv'-y 

2 ItJ^f^ltfctcOTfc^o 7':yV'\'2 Hi. ^3^01!) 40 

Bfl4^coifmLlf|52 1 a ir. }f:^V>^ ^) yZf5(nm!K^ 
5 a ic^iZ^tf asp 2 1 b t$rffMLfctcOT*fo5o 
[0024] gt^-fe 1 1 fl. ±ffilc;^^ Kgl5W-2 3 

v^Vl 6;i)SKii1-5^^^7L2 3 a 7^2/ v^-^ 2 1 Sr^ 
i^i-5<t<t t(c§{t-&i i±</)fc';^ h>'^ y yT^s^y 
2 1 (OffiZ^^*i^{;:^(^1-6;^-f ^2 3 b 
K«2 3b<7)$fe^f4g (B2f4®P2) r-±T»:ii 50 
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1 ali;^7-f ^5^^1()fflS7L. 3 2h\t'fy'y^{}Mm-f 
[0 0 2 5] ±iSti/?!cOt";^ y :yyW^^i^ 

g 1 0 . ^i^gg 2 0 ^mc^m&m 3 0 (^^^^ 

-r^o He (a) - (d) it:^mmm^\::'^h>^^V 

yym^^mm^wc^mmm(oimmxh^o (a) 

:/i 3(c©«<?f«ffi(7)e;^ y y^s-^. T:^-^ 

^ICgJf^l l(C^TbTV^^. i$CtC. yyi/-^2 

l?)^iiffl1-6o (a) <Dh-bWrmmxh 

h (b) Tij^l-^ir. 7':yV-\'2 l»liiW5fe^ffi(^[£bgi5 2 1 
b^e>^ h:/:^^ y ';/>^5<Dmt 5a^c:^iZ^tpr<!:lc:J: 

[0 0 2 6] }5^V^T\ y'yv^'^2 1(1 (c) (^l^-rJz^ 
ii{±i5fefficoff(±it^?P2 1 aT^t:";?; y 7^5(7) 

^iiffiSr»mi-o »:v^r^ >^5/i/-y2iii (d) tc:^l- 

J:9i-iSiilU. Mt2 3 b^^f^<t LT. 

:^ y :yr5^m2{if:gP 2^r^il|-r5o ClcOi^lC. 

1 3(DT«ffil 6 f tStt-^l 1 t(Om(OWmi St^h 

-fy'y^2 irjfffi^n. gtt-^l l(Cfp^oT7K¥« 
1-^- ^«^B3 0 (|g|2#Sg) -«Jf&^n 

[0 0 2 7] 117 (a) (d) fl*^?^l;i>K^#i^g 
HatWc^ftiSBof^ffllilrfc^o (a) Ci. }f±(fci 
y K3 2 0«cS®3 2 a iCt^X h>'^ y y^S^ftityc: 
Jt^ffiSr^-To rcO)K^T*}¥±lf n y K3 2*±#^ii: 
6o (b) fl. }¥±tfny K3 2Sr±#^1tT. fc'^ h 
>^ y yy5^{S:i^lMIgi5 3 6 a dJ^Ai-^ii'^ (^it^liSr 

^-r. (c) (t. ±!s (b) (D^m(D^ummxih 

19. l^i^IMlg|S3 6 a{Cjf±Jf Dy K3 2-C. f^'Lh^'^ 
(d) fi. {*:}^[M]a53 6 aCll:**^^ VV^ y y^S^^J^ 

[0 0 2 8] HIS (a) - (c) li*«W(;i«Sb':^ h 

r$>5o (a) ii. \f7.VV^^) y^^^^nX^tzM^ 

;5SiI^^MJ&LfcriSr?n1-o (b) li. 7^yv/^2 1 

(c) (i. 7^yi/'V2 l;ii>^^(ciifiSLfcri:$:^-ro 
rto^ht. e7ai>f h 1 4(^Sl[{cj:oT. •7:^v^:/i 3 
<oTSi 6 f ;!»^?>§tt-&i 1-^. yf^iy^ 
^T-rSo fc";^hVi5'yyy5coi<@5>(OEtF^i8icJ: 
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[0 0 2 91 i^cfc. ±.m^mm(omm<Dmmi^i^^^x. 
tf J?, h y ^ u 'yymHmm 1 1±. t-;^ h > 2 -(cpniw^ 

1 3 COfSJtSB 1 6 a , 1 7 a (D^iS:, fx y 
5S:iSii::^I^(cli?iJ$-&5ittlc. ^^;^jT'f!^j^t-'5 
[0 0 3 0] 

BBS UfeStt-fei , ■v;<f v?>-;4.P,^T LfcftTSO f X 

f X h y s/T'o ^ ^(cftT^o 1 m<r>fyfimm 

SriAS-C#5„ iSoT. fx hV^' y yT-Sra^iO^ 
o±;^lc«j|Sitwv:«f>'^^iagLfc«fiK/.C(or% fx 
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20 



[H 1 1 ^^B^lc-ff.Sf X h:^^' y y^MI^Eco^® 

n 

[Iil2] *^?flfc:#5fx hvrj' y -yytt^g^g. 

[12 3] ^^B^lw-^^x^y ^:z.^ 
f X h >'i' y s'7°(D^»?#4lill 

[114 1 *^l^{c:^SS(t-&Rt/T • ±-v;;!/2^V<^fHffi 



[0 6 I f X h y^' y s/ 

[1181 *^B^Ic#Sfx h>i? y -y7°^|&^B. 

[1191 -^Wi^-Vn-y K\ fXhVfi^, fXhV 
^ y y7°OSl#»t^«ilfte^ll 
[??F#OIS,0J1 

1- fx h:^:J'y s/yifi#gS, s-fxh^'^yy 
7°. 1 0 -fx y yrtti^se, ii --§it^, 

12-x^'>'K. i4 -;>3i^h^ 1 

V. i8 -mi, 2i-yy->-v', 22 -li^mmmm 
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